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ENCLOSURE FOR A LASING DEVICE 

FIELD OF THE INVENTION 

The present invention relates to an attachable or 
exchangeable enclosure for a laser device used in medical 
procedures. which enclosure protects the laser device and 
also permits the laser device to be adapted for different 
medical procedures. 

BACKGROUND OF THE INVENTION 

Laser devices for use in various types of surgery are 
lmown. Such devices cause thermal coagulation and/or 
ablation of tissue by emission of a predetermined level of 
laser energy for a predetermined time. Lateral lasing devices 
for use in surgery include means for directing the laser beam 
laterally so as to impact tissue that is not in direct line with 
the ?ber optic that delivers the laser beam. Usually. a lateral 
lasing device utilizes an endoscope or like viewing device to 
position the laser beam at a desired site for performing a 
medical procedure. such as for example prostatic surgery. 
One such lateral lasing device has a metal tip at its distal end 
provided with a re?ective surface that directs a laser beam 
laterally. and is described in U.S. Pat No. 5.242.437 to 
Everett et al. 

The unwanted tissue can be coagulated to the desired 
depth or ablated by subjecting the tissue to laser energy. As 
coagulated tissues expand due to localized edema. heated 
blood and other ?uid is driven ahead of the coagulation 
zone. producing a hyperemic ring and coagulative necrosis 
of tissue extending beyond the coagulated area. As a result. 
thermal necrosis and ultimate absorption or dissolution of 
the unwanted material can be achieved over a period of time. 
without bleeding. The device can also be used in near 
contact or contact mode with the coagulated tissue to ablate 
the same. thereby offsetting some or all of the swelling due 
to edema and enabling earlier voiding of urine by the patient. 
As with virtually all lasing devices. the tip of the above 

described lasing device frequently comes in contact with 
body tissue during surgery either accidently during the 
coagulation procedure or as part of an ablation procedure. 
Such contact tends to damage the tip. as tissue may adhere 
thereto. leaving heavy residue which may reduce the energy 
output and possibly cause the tip to melt due to localized 
overheating. Further. even if no tissue contact is made. blood 
and the debris tend to accumulate onto the tip due to 
back-splatter. which may cover and possibly damage the 
re?ective surface. 

Therefore. it is an object of this invention to provide an 
attachable device for enclosing the tip of a lateral lasing 
device so as to protect the tip from contact with body tissue 
and ?uids while the desired medical procedure is performed. 

It is a further object of the present invention to provide 
such a device that can be quickly and easily assembled onto 
the lateral lasing device. 

It is a further object of the present invention to provide a 
channel and outlet for ?uid ?ow to cool and clean the 
re?ective surface of the lateral lasing device. with a means 
to orient said ?uid ?ow in a desired direction with respect to 
the re?ective surface. 

It is a still further object of the present invention to 
provide such a device that can be used in thermal coagula 
tion procedures and. if desired. in ablation procedures. 

It is a still further object of the present invention to 
provide such a device that includes indicia for use in 

20 

25 

30 

35 

45 

50 

55 

65 

2 
assembling the enclosure onto the lateral lasing device as 
well as indicia that indicate to the surgeon the direction of 
the laser beam. 

SUMMARY OF THE INVENTION 

In accordance with these and other objects of the 
invention. an attachable enclosure is provided for a lateral 
lasing device having a ?ber optic with a distal end adapted 
for emitting a laser beam onto an exposed lateral re?ector for 
the laser beam. 
The attachable enclosure comprises an elongated body 

and a hollow envelope mounted to the elongated body. sized 
to receive therewithin the lateral re?ector. The elongated 
body has a head portion and a tail portion with an open end. 
The elongated body de?nes a longitudinal ?ute for receiving 
a mounting stem of the lasing device within the body. 
The mounting stem is immobilized within the ?ute in any 

suitable manner. For example. a coil spring may be seated 
within a circumferential groove de?ned on the inner side of 
the head portion for exerting an immobilizing force on the 
mounting stem. Alternatively. the head portion and the 
mounting stem may be sized or con?gured in a manner such 
that the head portion exerts an immobilizing force on the 
mounting stem. 
The hollow envelope. at least a portion of which in the 

preferred embodiment is transparent to the wavelength of 
light being utilized. is made from a material such as quartz. 
fused silica or synthetic sapphire. and has an open end and 
a ?uid exit port opposite the open end. The envelope is 
removably mounted to the head portion at its open end. The 
hollow envelope is dimensioned to surround the laser beam 
re?ector and is in ?uid ?ow communication with the lon 
gitudinal ?ute through the open end of the elongated body. 
The enclosure in accordance with the present invention 

can be attachable or exchangeable. and protects the tip of the 
lateral lasing device from exposure to tissue and body ?uids 
during surgery. thereby avoiding the problems associated 
with exposing the tip therefrom during surgery. The enclo 
sure can be quickly and easily assembled onto the lateral 
lasing device. removed and readily replaced thereafter as 
required. The overall contour of the enclosure can vary to 
facilitate a desired medical procedure. e.g.. coagulation. 
ablation. cutting. and the like. In addition. the enclosure 
enables the lasing device to be used for thermal coagulation 
as well as ablation procedures without risk of damaging the 
tip of the lasing device. inasmuch as a cooling liquid can be 
circulated through the enclosure while the lateral lasing 
device is in use. Further. if desired. indicia can be provided 
on the enclosure for use in assembling the enclosure onto the 
lateral lasing device and for indicating to the surgeon the 
direction of the emitted laser beam. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention and the advantages thereof will 
become more apparent upon consideration of the following 
detailed description when taken in conjunction with the 
accompanying drawings in which: 

FIG. 1 is an elevation view. partially broken away to show 
interior detail. of an enclosure in accordance with a preferred 
embodiment of the invention shown secured to a lateral 
lasing device; 

FIG. 2 is a proximal end view of the enclosure of FIG. 1 
partially coated with an opaque material; 

FIG. 3 is a section view taken along the plane 3-3 of 
FIG. 2. illustrating with dashed lines an irrigation tube for 
supplying a cooling liquid during medical procedures; 
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FIG. 4 is a plan view of one side of an enclosure in 
accordance with an alternative embodiment of the invention 
and having an indicator for aligning the head and i:ail 
portions of the enclosure; 

FIG. 5 is a plan view of the other side of the enclosure of 
FIG. 4. illustrating an indicator for revealing the ?ring 
direction of the lateral lasing device; 

FIG. 6 is an exploded. perspective view of an enclosure in 
accordance with another embodiment of the invention and a 
lateral lasing device; 

FIG. 7 is a perspective view of the enclosure and lasing 
device of FIG. 6 secured together; 

FIG. 8 is a perspective view of another embodiment of the 
present invention. illustrating an enclosure having a lateral 
cutting edge; 

FIG. 9 is a perspective view of another embodiment of the 
invention. illustrating the enclosure partially coated with (or 
partially constructed of) an opaque material; and 

FIG. 10 is a perspective view of another embodiment of 
the invention. illustrating the enclosure coated with (or 
constructed of) an opaque material. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 1. an attachable or exchangeable enclo 
sure 10 in accordance with the present invention is shown 
secured to a lateral lasing device 12. The lasing device 
illustrated in FIG. 1 is a lateral-lasing ?ber optic apparatus 
that comprises a ?ber optic 14 and a metal tip 16 de?ning a 
re?ective cavity 18. A mounting stem 22. which preferably 
is integral with the metal tip 16. secures the metal tip to the 
?ber optic 14 and contains a somewhat larger diameter 
segment 23 that functions as a heat sink. The re?ective 
cavity 18 provides a curved surface that de?nes a lateral 
re?ector 24 for directing outwardly the energy emitted from 
the distal end of ?ber optic 14. 

In a preferred embodiment. shown in FIGS. 2 and 3. the 
attachable enclosure 10 generally comprises an elongated 
body 30 and a hollow envelope 32 mounted thereto. The 
elongated body 30 comprises a head portion 34 and a unitary 
tail portion 36. A longitudinal bore or ?ute 38. for receiving 
the mounting stem 22 within the elongated body 30. is 
de?ned within the elongated body 30. The ?ute 38 includes 
a cylindrical bore 40. which is sized to receive the heat sink 
segment 23 of mounted stem 22. and a longitudinal groove 
42 that intersect and together extend along the length of the 
elongated body 30. Accordingly. the transverse cross section 
of the ?ute 38 preferably is generally ampullaceous. as 
shown best in FIG. 2. along substantially the entire length of 
the elongated body 30. 
The hollow envelope 32 de?nes an open end 50 and a 

?uid exit port 52. Envelope 32 is removably mounted at the 
open end thereof to the head portion 34 of the elongated 
body 30. The hollow envelope 32 is dimensioned to sur 
round the tip 16 and its lateral re?ector 24. and is in ?uid 
?ow communication with the longitudinal ?ute 38 through 
the open end 50. The ?uid exit port 52 enables a cooling 
liquid to pass through envelope 32 during irrigation. 

Preferably. the hollow envelope 32 also includes a mount 
ing collar 54 for removable engagement with the head 
portion 34 of the elongated body 30. as best shown in FIG. 
3. The mounting collar 54 may be removably engageable 
with the head portion 34 by any suitable means. such as. for 
example. friction ?t. snap ?t. thread engagement. or the like. 
As shown in FIGS. 3 and 6. for example. an externally 
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4 
threaded extension 55 may extend from the head portion 34 
of the elongated body for engagement with internal threads 
56 provided in the mounting collar 54. An “0” ring (not 
shown). for example. of a silicone or like material may be 
utilized to format rotation of the hollow envelope after it is 
screwed or snapped onto the elongated body 30. While the 
mounting collar 54 may be constructed of any suitable 
material. such as. for example. metal. plastic. or ceramic. a 
metal mounting collar is preferred. It may be permanently 
secured to the hollow envelope 32 in any suitable manner. 
such as a friction ?t or an adhesive. 

Means are also included for holding and immobilizing the 
mounting stem 22 within the elongated body 30. In the 
preferred embodiment. a coil spring 60 is seated within a 
circumferential groove 62 that is de?ned on the inner side of 
the head portion 34 of the elongated body 30 so that the 
spring extends partially or entirely around the cylindrical 
bore 40. as shown best in FIG. 3. When the heat sink 
segment 23 of mounting stem 22 is disposed within the ?ute 
38. the spring 60 exerts an immobilizing force on the heat 
sink segment 23 of mounting stem 22 as heat sink segment 
23 is nested within ?ute 38. 

It is appreciated. however. that the mounting stem 22 may 
be immobilized within the elongated body 30 in any other 
suitable manner. For example. instead of (or in addition to) 
the coil spring 60. the ?ute 38 and the mounting stem 22 may 
be sized or con?gured in a manner such that the head portion 
34 exerts an immobilizing force on the mounting stem. 
The hollow envelope 32 may be transparent. translucent 

or opaque. in whole or in part. and may be constructed of any 
suitable material. It may be constructed in whole or in part 
of quartz. or. if desired. ceramic for increased effectiveness 
during ablation procedures. The hollow envelope 32 may 
also be sandblasted or coated to provide in whole or in part 
a translucent region or an opaque region. The hollow enve 
lope 32 may. for example. be constructed of quartz. fused 
silica. synthetic sapphire. a heat-resistant polymeric material 
such as polycarbonate. and frosted by sand blasting for 
example. in whole or in part. which creates cavities in which 
tissue and blood can lodge and absorb heat. or it may be 
coated in whole or in part with a ceramic material such as. 
for example. alumina. zirconia. a zirconia/alumina mixture. 
an aluminaltitania mixture. or any other suitable ceramic 
material. Preferably. the ceramic coating on the hollow 
envelope 32 has a thermal conductivity less than that of live 
mammalian tissue for increased e?ectiveness. 
The hollow envelopes 32 illustrated in FIGS. 4-8. for 

example. are shown entirely transparent or translucent The 
hollow envelope 32 illustrated in FIG. 9 is constructed of a 
transparent or translucent material but is coated with an 
opaque material (or. alternatively. constructed partially of a 
transparent or translucent material and partially of an opaque 
material). The hollow envelope 32 of FIG. 10 is coated 
entirely with (or. alternatively. constructed entirely of) an 
opaque material. 
As shown in FIG. 8. if desired. the hollow envelope 32 

may comprise a lateral cutting edge 33 which can be used to 
cut tissue during medical procedures. The cutting edge may 
be positioned directly above the re?ective cavity 18. or at 
any other desired location. 

In one embodiment. the heat sink segment 23 of mounting 
stem 22 has a cross section which may be an elongated 
triangle or ?nned bore 40 of ?ute 38 may have a comple 
mentary cross section. so that the tail portion 36 of elongated 
body 30 can engagingly ?t over the heat sink segment 23 of 
mounting stem 22 in only one position. 
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If the elongated groove 42 of elongated body 30 is 
disposed facing the re?ective cavity 18 of lateral lasing 
device 12. when bore 40 of ?ute 38 is engagingly disposed 
over heat sink segment 23 of mounting stem 22. ?uid 
introduced into the urethra through the endoscope will ?ow 
through groove 42 into hollow envelope 32 and over re?ec 
tive cavity 18 and lateral re?ector 24. providing both clean 
ing and cooling thereto. 

In a preferred embodiment. ?ute 38 is oriented so that. 
when bore 40 is engagingly disposed over heat sink segment 
23 of mounting stem 22. longitudinal groove 42 is disposed 
on the side of lateral lasing device 12 opposite the re?ective 
cavity 18. and ?uid ?ow mainly occurs along and cools the 
side of lateral lasing device 12 opposite that of re?ective 
cavity 18. 
While it may be economically feasible to attach one 

attachable or exchangeable enclosure 10. which is transpar 
ent to the wavelength of light being used. for coagulation of 
tissue lateral to the axis of the optical ?ber of the lateral 
lasing device 12. remove said device. and attach another 
attachable enclosure 10. whose entire exterior has been 
coated with a light absorbing substance or frosted. forming 
cavities in which tissue can lodge and absorb heat. for 
ablation of tissue lateral to the axis of the optical ?ber of 
lateral lasing device 12. it would be economically desirable 
to use one attachable enclosure 10 to accomplish both 
effective coagulation and ablation. 

In the preferred embodiment. the hollow enclosure is 
made of quartz. one hemisphere of which is coated with a 
light absorbing substance such as carbon. and the other 
hemisphere is clear and transparent to wavelengths of light 
such as from 400 nanometers to 2400 nanometers. the quartz 
being of low hydroxyl content when wavelengths of 1900 to 
2400 nanometers are utilized. 
The light absorbing coated hemisphere enables the lateral 

lasing device to emit light directly into the portion of the 
carbon coated hemisphere which can be brought into contact 
or near contact with tissue to e?’ectively ablate the same. 
whereas in conventional contact types. such as manufac 
tured by Surgical Lasers Technologies. Inc. of Malvem. Pa.. 
light is emitted from an optical ?ber directly ahead. into a 
synthetic sapphire of quartz tip mounted opposite the distal 
end of the optical ?ber. Typically. the entire distal face of the 
quartz or sapphire tip is coated with a heat radiating. light 
absorbing substance and heated by the light energy emitted 
from the optical ?ber. However. only a portion of the heated 
contact tip can be brought into contact with prostatic or other 
tissue lying laterally from the axis of the optical ?ber. and 
the balance of the energy is dissipated into the surrounding 
?uid medium. 

While mounting collar 54 of hollow envelope 32 and head 
portion 34 of elongated body 30 can each have screw 
threads. with an “O” ring to enable the hollow envelope 32 
to be rotated about head portion 34 of elongated body 34. 
when the two are engaged. mounting collar 54 and head 
portion 34 can each have a means for attachment to each 
other by friction or a snap mechanism. movement of enve 
lope 32 may occur during use. Thus. it would be preferable 
to enable collar 54 of hollow envelope 32 to be engagingly 
attached to head portion 34 of elongated body 30 in only two 
positions—-one in which the transparent hemisphere is 
directly over re?ective cavity 18 and lateral re?ector 2A. and 
the other in which the hemisphere of hollow envelope 32 
which has been coated with a light absorbing substance or 
frosted is disposed directly over re?ective cavity 18 and 
lateral re?ector 2A. This may be accomplished by a luer lock 
type mechanism. a BNC interlock. or the like. 
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6 
Alternatively. extension 55 of head portion 34 can have a 

cross section consisting of a circle with two. opposite 
quadrants ?attened. at 90° and 180°. i.e. three and nine 
o’clock. and mounting collar 54 of hollow envelope 32 can 
have a similar cross section. so the two can be engagingly 
attached by a snap mechanism. friction ?t or other means. in 
only two positions-one for coagulation and one for abla 
tion. 
By disposition of the ?at sides of the otherwise cylindrical 

extension 55 of head portion 34 at 3 and 9 o’clock. ?ute 38 
may communicate with the circular portion of the cross 
section of mounting collar 54 to enable ?uid to pass there 
through and over lateral lasing device 12. in the desired 
orientation. 

If desired. an irrigation tube 64 for supplying a cooling 
liquid to the lateral re?ector 24 may be concentrically 
mounted on the tail portion 36 by friction or any other 
suitable means (see FIG. 3). A plurality of ridges 65 may be 
de?ned in the tail portion 36 for securing the irrigation tube 
64 to the tail portion 36. The irrigation tube 64 is in ?uid 
?ow communication with the ?ute 38 and the hollow 
envelope 32. The irrigation tube may be constructed of any 
suitable material such as plastic (e.g.. biocompatible 
polyurethane) or rubber. 

If desired. indicia that is visible through an endoscope 
may be included on the elongated body 30 for indicating to 
the surgeon the direction of the laser beam. FIG. 4. for 
example. shows a pair of dots 66 provided on the tail portion 
36 of the elongated body 30 and the mounting collar 54. 
Alternatively. FIGS. 6-10 show two pairs of dots 66 pro 
vided on the tail portion 36 of the elongated body and the 
mounting collar 54. When the elongated body 30 and hollow 
envelope 32 are properly mounted together. the dots will be 
aligned and adjacent to one another without a substantial 
space therebetween. FIG. 5 shows a line 68 on the mounting . 
collar 54 which enables the surgeon to determine the direc 
tion of the laser beam. 
The mounting collar may also include a peripheral pawl 

and-ratchet arrangement that permits a partially coated enve 
lope to be rotated about its axis so as to place a region of 
diiferent transmissivity in the path of the laser beam emitted 
by the lasing device. 
The mounting stem 22 may be secured to the ?ber optic 

14 in any suitable manner. The mounting stem of FIGS. 
6-10. for example. is crimped around the ?ber optic. as 
illustrated by the crimp marks 70. 
The foregoing description is for purposes of illustration 

only and is not intended to limit the scope of protection 
accorded this invention. Still other variations and rearrange 
ments of parts are possible and will readily present them 
selves to those sln'lled in the art. 
What is claimed is: 
1. An attachable enclosure for a lateral lasing device 

which device includes a ?ber optic with a distal end adapted 
for emitting a laser beam and an exposed lateral re?ector for 
the laser beam opposite the distal end of the ?ber optic and 
connected thereto by an elongated mounting stem. the 
enclosure comprising: 

an elongated body having a head portion and a tail 
portion. the elongated body de?ning a longitudinal ?ute 
for receiving the mounting stem within the body; 

means for immobilizing the mounting stem when it is 
received within the elongated body; 

the immobilizing means having a spring disposed 
between the elongated body and the mounting stem 
when the mounting stem is received within the elon 
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gated body. the spring applying an immobilizing pres 
sure to the mounting stem; and 

a hollow envelope. having an open end and a ?uid exit 
port. removably mounted to the head portion at its open 
end. the hollow envelope being dimensioned to sur 
round the lateral re?ector and being in ?uid ?ow 
communication with the longitudinal ?ute through the 
open end of the elongated body. 

2. The attachable enclosure of claim 1. wherein a circum 
ferential groove is formed on an inner side of the elongated 
body and the spring is seated within the groove. 

3. The attachable enclosure of claim 2 wherein the mount 
ing stem comprises an enlarged diameter segment that 
de?nes a heat sink. the spring being disposed about the heat 
sink when the mounting stem is received within the elon 
gated body. 

4. The attachable enclosure of claim 1 wherein the hollow 
envelope includes a mounting collar for removable engage 
ment with the head portion of the elongated body. 

5. The attachable enclosure of claim 4 wherein the mount 
ing collar of the hollow envelope is engageable with the 
head portion of the elongated body by a friction ?t. 

6. The attachable enclosure of claim 4 wherein the mount 
ing collar of the hollow envelope is threadingly engageable 
with the head portion of the elongated body. 

7. The attachable enclosure of claim 4 wherein a threaded 
extension extends from the head portion of the elongated 
body. the threaded extension being threadingly engageable 
with the mounting collar of the hollow envelope. 

8. The attachable enclosure of claim 4 wherein the attach 
able enclosure is provided with indicia visible through an 
endoscope for indicating proper alignment of the hollow 
envelope and the elongated body. 

9. The attachable enclosure of claim 8. wherein the indicia 
is provided on the tail portion of the elongated body and the 
hollow envelope. 

10. The attachable enclosure of claim 9. wherein the 
indicia comprises a ?rst dot provided on the tail portion and 
a second dot provided on the mounting collar, the dots being 
aligned when the elongated body and hollow envelope are 
mounted together. 

11. The attachable enclosure of claim 4. wherein the 
elongated body is provided with indicia visible through an 
endoscope for indicating the direction of the laser beam 
emitted from the ?ber optic. 

12. The attachable enclosure of claim 11. wherein the 
indicia is a line provided on the mounting collar. 

13. The attachable enclosure of claim 1 wherein the 
hollow envelope comprises a ceramic tip and a mounting 
collar integral with the ceramic tip and complementary to 
the head portion of the elongated body for removable 
engagement therewith. 

14. The attachable enclosure of claim 1 wherein the 
hollow envelope comprises a quartz tip and a mounting 
collar integral with the quartz tip and complementary to the 
head portion of the elongated body for removable engage 
ment therewith. 

15. The attachable enclosure of claim 1. wherein the 
hollow envelope has a ceramic coating on at least a portion 
of its extension. 

16. The attachable enclosure of claim 15 wherein the 
ceramic is alumina. 
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17. The attachable enclosure of claim 15. wherein the 

ceramic 1s zrrcoma. 

18. The attachable enclosure of claim 15. wherein the 
ceramic is a zirconialalumina mixture. 

19. The attachable enclosure of claim 1. wherein the 
hollow envelope has a coating having a thermal conductivity 
less than that of live mammalian tissue. 

20. The attachable enclosure of claim 1. wherein at least 
a portion of the envelope is frosted. 

21. The attachable enclosure of claim 1. wherein the 
envelope is transparent and at least a portion of the envelope 
is provided with an opaque coating. 

22. The attachable enclosure of claim 1. wherein the 
envelope is transparent and at least a portion of the envelope 
is provided with a translucent coating. 

23. The attachable enclosure of claim 1. wherein the 
envelope is frosted and at least a portion of the envelope is 
provided with an opaque coating. 

24. The attachable enclosure of claim 1 wherein the 
envelope is opaque. 

25. The attachable enclosure of claim 1. further compris 
ing an irrigation tube mounted at distal end thereof to the 
elongated body for conveying a cooling liquid into the 
interior of the hollow envelope. 

26. The attachable enclosure of claim 25. wherein the 
irrigation tube is in ?uid ?ow communication with the ?ute 
and the hollow envelope. 

27. The attachable enclosure of claim 26. wherein the 
irrigation tube is mounted on the tail portion of the elongated 
body. 

28. The attachable enclosure of claim 27. wherein a 
plurality of ridges are de?ned on the tail portion of the 
elongated body for securing the irrigation tube thereto. 

29. The attachable enclosure of claim 1. wherein an ?ute 
has a generally ampullaceous transverse cross section along 
substantially the entire length of the ?ute. 

30. The attachable enclosure of claim 1. wherein an ?ute 
is de?ned by a circular bore and longitudinal groove that 
intersect and extend along the entire length of the elongated 
body. 

31. An attachable enclosure for a lateral lasing device 
which device includes a ?ber optic with a distal end adapted 
for emitting a laser beam and an exposed lateral re?ector for 
the laser beam opposite the distal end of the ?ber optic and 
connected thereto by an elongated mounting stem. the 
enclosure comprising: 

an elongated body having a head portion and a tail 
portion. the elongated body de?ning a longitudinal ?ute 
for receiving the mounting stem within the body; 

means for immobilizing the mounting stem when it is 
received within the elongated body; and 

a hollow envelope. having a cutting edge. an open end. 
and a ?uid exit port removably mounted to the head 
portion at its open end. the hollow envelope being 
dimensioned to surround the lateral re?ector and being 
in ?uid ?ow communication with the longitudinal ?ute 
through the open end of the elongated body. 

32. The attachable enclosure of claim 31 wherein the 
cutting edge extends along a longitudinal axis of the enve 
lope. 
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